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shape by substituting a side tool for the parting tool and a properly
shaped former for the straight one. One side of a tooth is machined a"t
a tune and all the teeth are finished on one side before starting on the
other sides. Each tooth side is done as follows. The bracket B is
lowered until the blank is clear of the tool and the ram A is reciprocated.
The bracket B is then slowly moved up until the tool reaches the bottom
of the tooth space, the bracket is then lowered to its starting point, the
blank is indexed round one tooth relative to the arm D, and the whole
process is repeated. When the other sides of the teeth are to be done
the former P must be changed round so as to bear on the opposite side
of the pin Q. Clearly the outline of the tooth is a direct copy of that of
the former.

A variation of the above arrangement is to keep the blank fixed and to
move the slide carrying the cutter.

Copying machines of the types described above are still used to some
extent but have been largely replaced by generating machines.

Bevel Gear Generating Machines. The underlying principle of
these is similar to that of spur gear generating machines. In bevel
gearing the crown gear is the equivalent of the spur gear rack. A crown
gear is a bevel gear whose apex angle is 180 degrees and whose pitch
surface is consequently a flat disc. The teeth of this crown wheel are
made straight sided and the teeth of bevel wheels are generated by rolling
the blanks with the crown wheel. The teeth thus obtained are known
as octoid teeth/ The crown wheel, with which the blank is rolled, is
mostly imaginary, but one of its teeth is represented by a cutting tool
and the machine has to produce the same relative motion between the
tool and the blank as would occur if the crown wheel were actually
present and the completed blank rolled on it. This relative motion may
be obtained by keeping the tool fixed in space (except for the reciprocating
motion which enables it to cut) and moving the blank, or by moving
both blank and tool. A third possibility which, so far as the writer
knows, has never been adopted, is to keep the blank fixed and give the
whole of the motion to the tool. The first of these arrangements is
illustrated in Fig. 274 which shows, diagrammaticaDy, the main features
of the Eilgram bevel gear generating machine. The blank B is fixed on
a spindle C which is carried in a bracket M that is free to rotate about
the vertical axis XA. Also fixed to the spindle C is a sector of a cone N
whose apex lies at A, which is also the apex of the pitch cone of the
blank. The cone N has the same apex angle as the pitch cone of the
blank and its edge rests on a flat portion of a bracket Q, which is pivoted
to the framework of the machine on a horizontal axis through A and which
represents the pitch surface of the imaginary crown wheel which is going
to roll with the blank B to generate teeth on the latter. Slip between N
and Q is prevented by two steel tapes R and S. It follows that as the